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(57)Abstract 

PURPOSE: To accurately detect and identify a bacterium playing an 
important role in a medical field, various industrial fields, and environmental 
maintenance in the level of genes by identifying the bacterium with the 
base sequence of the DNA gyrase gene of the bacterium. 
CONSTITUTION: When a bacterium is identified with the base sequence of 
the DNA gyrase gene of the bacterium, at least the partial base sequence 
of a gyrase B sub-unit coding an amino acid sequence nipped with an amino 
acid sequence of formula I and an amino acid sequence of formula II on the 
DNA gyrase B sub-unit is multiplied by a PCR method using a DNA coding 
the amino acid sequences of formulas I and II. Thus, the kind and strain of 
the bacterium can more accurately defined than by conventional methods, 
and the bacterium can be detected and identified, thereby enabling to utilize 
this method for the diagnosis of infectious diseases, the developments of 
microorganism environmental clarification systems, the control of food 
production processes, etc. 
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im&m 1 3 §ffli§(D D N A 5? W X (gyrase) MB 
£-f ft. ^g^(^^o 

— X (gyrase) B+^^zl" ^ h -tCDHis-Ala-Gly-Gly-Lys- 
Phe-Asp T-S^ttftTS^ g£E£U <h Me t-Thr -Asp-A I a-As 
p-Val-Asp-Gly T*S£;Hft7 5 J aE5UU:«**ift7 > 5 
/&E*lJ£=i — KfftvW KCDSJ 

[Ii*3l3] aia)DNAvvY U— X (gyrase) ais 

t-r«. ioa0>tttii&. 

Mt*H4] i£SE*>J*<. !MKi:tDNA9WU 
— X (gyrase) B+r-^a. — h±<DHis-Ala-Gly-Gly-Lys- 
Phe-Asp "C S 2 *x ft 7 5/ lE^J <t Met-Thr -Asp-A I a-As 
p-Val-Asp-Gly -r?3t2;Kft7 5 J S£E*"Jlc&£;h,ft 7 £ 
/»EM£3— K-TftS? W l/-XB»?az?/ h(DSB 

aaaua. 

[000 1] 

[£3g±co*ijffl#I*] ■ &H£3£ (ftA 

»»> i=&t^tiittfiiitfl3mt. ae^u^u 

[0 0 0 2] 

tfc*T?(*1 6S r RN Aa>tt»iBM*ffll^fc«±«ia<D 
aG^U^KDlBff^fTfctlTL^o LfrL. 1 6S r 

»l*«*fc«*(DT?&fto ZOtzth. 16SrRNAv 
[O 0 O 3] 

-^xvxttffl^. ffft<D»ai::oi*T«gicA*L5 

*Ci^»^RT*fcft« c ffli$<7) r RN Aitfe^fia 
n$ILTftSttfl)ai>DN A&£EM£*U CCDSB 
$IJ£lvfc>H>ftJ.-/<— ^7^7- <t LTffll^ft-^ 

Rit*i&t7ac<tA<T*#. *fc % tommmntfibi'- 

^Xi/X^fr? #ft e L*U ffitDWilifte-?- 
-ei*wO)J:3ttaM*aLT«#*ttfcDN A*»EW 


[0004] *^^o>gwii. -as^aas^^ae^^) 
^-^x^mw^Mizx^ft^afetaiikL. nhe 

[0 0 0 5] 

*^/*-r-<< mfesafefcttx* aBBic#fflwizsa-r 

iDNASW U-XSS±l::8rifl*aLT«#ttCDR 
1*7 5 ^ MBM*<#«-r*Cfc£jiaiU CttSnJEdS 
^#*&IB£3BjS^ftlCMotco fi!3*>. ^^01- 
I*. il(DD N A v^^f U-Xfi£^SWJ^ffll> 

;K^4o CCT*fflSE^J<t Ltlt DNAvWL>— 
XBf^ii^ KJiCDHis-Ala-Gly-Gly-Lys-Phe-Asp t? 
i^W75/ &E$>J £ Met-Thr-Asp-A I a-Asp-Va I -Asp- 
Gly T?«**l47'Sy »BBWlc«**t«T5-/»E5iJ* 
3- KfftvW U-XB^^zl- ^ hOffi^ttSie^J 
£J?ll*ftC±:jb<-C#ft 0 
[0 0 0 6] £fc. **Ma>«-|*. «ifl)DNA^t 

-r u-xafi7a>«*en«iH^TaiMiaa)ttuiftfT 

?c<t iTft, ffl»<D8SfciJ>i-t?fcfto cctr^S 

E^J^LTli. DNAyt^l^-XBf^aZ7h±fl) 
His-Ala-Gly-Gly-Lys-Phe-Asp V9t £*tft7 5 / 
<hMet-Thr-Asp-Ala-Asp-Val-Asp-Gly Tr^2*ift75>' 
ggE*iJlc»£;h,ft7 5y MiBOT*3- K"f ft U- 
K<Dffl#*aE0J*m*ftc: 

fto 

[0 0 0 7] JsTF. *36MSB«lcKWr« 0 *S§BJ! 

I*. DN Avv>f U-Xfi^±(08Sa)fiIffi5»J$t 
frDNARJtSPCRftlCcfc yifMu OL^-C^-r** 
J: U D N AR)tOttSE9li%CL. C^igS 

[0008] PCRiJCffl^^^^T-^ltlt Hi 
s-A I a-G I y-G I y-Ly s-Phe-Asp t$$tl-57ay lE^J £ 
=i — KfftttaEM **t-b >X ^ >T V- i:Met-Thr- 
Asp-A I a-Asp-Va I -Asp-G ly T? « * *i ft 7 ^E5lJ ^ =i 
- K-rftttaE^J^^fcT^^-tz^X^^-Y^— 0)2« 

Ha>^*f -7-^fflL^fto ^^^tv^^^-r^-^il^ 

D N A$£ ca pfl{£(j: E. coli K12ttv-v-f U-XB+f-^o.- 
7h75yiEM (GYRB ECOLI [SWISS-PROT]) (Dpos. 97 
-104, pos. 495-501 Icffi^-Tft 0 ^tit>CD^^>r "7 — * 
mi*Z>ZtlZ&t>) % DNAy-\"f U — X BV-Z?3L—y h 
±(DH i s-A I a-G I y-G I y-Lys-Phe-Asp r*i$H475yi 
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E^J t Met-Thr-Asp-A I a-Asp-Va I -Asp-G I y T?3E £tl£>"7 

[0009] ^X^7>f V-lCcfc^iitg 

£ ti<fL^=«>lttt v— ^ x >x £ fr 5 - £ *<T? # l> 0 

— 5 ^^*T: : £Z><Dlt&7^ y 3 5 O b pigjS 
[0 0 10] *BSW:DN Alr^ME^JIi, vf 

M&4iMi*m-c»tto-ci3y. ^(Dffissi*. m-a 

RSj-etfc«£fTofci§^ 16SrRNA^lie^j!:tt 
^H§I^S<. Z\<Dtz&>. 1 6 S r R NA0cfc5l:M 

AN l/-xafiMiE»tt«*L^«)« signa 

turettlEM t L t fflL^i C A<7? # , Ztilc.t y«Jtt 

*»BM*H«lc*«>rMtt«*fT3-fcl=«fcy, a 

*Hffia>«raa)Ea*fT3^i:3&<prtt-cfc4o 
[ooi 1] yne • ttun? y 

^A»ttaa>*»#^y^A»itaa)-»-cfcft 0 jut 

[0 0 1 2] 


m3[z^Ltzzf^-c?—£mi^T. i7vi'jv7H 

EM E.coli K12) „ *>a-Kmi4» (Pseydo«|onas 
put i da , Pseudomonas alkanolytica , Pseudomonas stu 
tzer i . Pseudomonas aeruginosa ) „ 7vt4/^^- 
H 4fcfc (A. calcoaceticus CIP81.08. A. baumanni i CI 
P70. 34, Acinetobacter sp. 3 CIP70. 29. A. haemo I yt i cus 
CIP64. 3, A . juni CIP64.5. Acinetobacter sp. 6 CIPA 
165, A. jhonsoni i CIP64.6. A. Iwoff i i CIP64. 10, Acin 
etobacter sp. 9 CIP70. 31, Acinetobacter sp. 10CIP7 
0.12, Acinetobacter sp. 11 CIP63. 46, Acinetobacter 
sp. 12 SEIP12.81 : CIP&tf SEIPI*/\°X*;/— 

&tfSM-8 4L tt0DNAvt-f U— Xitfe^-CD P C Rtf 

[0013] z<D&m+^x<D»viz\im-'0>m«&te 
&mz>z\tp<v£tz 0 ca>*M***yH3ic«Lfc-> 

fiS2£iJ$-3fc#)£:o E. col i K12. Pseudomonas putida CDT 7 

5 j wr.wt-'* itT-z^-^iz&mztLtzT-z t 

£ Ac i netobacter B 3 ftOME^I iE#<D^S 

mw&tt&Ltzo zLo&mzm 4 \ztkTo mizTT^*? 

\zt 4 tfel £ Ac i netobacter glcg L » A T C C 3 1 0 1 
2*lz«t3fil\»ra-efc«ci:*<aB**tfc. *fc* Ac 
i netobacter Bfl "g t DN Av-^^ U— XfifsT-attS 
IE£iJI£Mfr oTfc y . Acinetobacter ca lacoacet ius CP 
a«-et*lCj:yilL^B«)&*tfc. BP*. DNAvt 

-f u-xitfc^cDigfiig*y£ ittt-r £ c tic «b y m*£ 
!3cfcorATcc3ioi 2t*<t*ijgiJ-r^c t^pisgr* 

[0 0 1 4] 

imzo®^ **Mi=«fcy. «*j:yiEaizMaa)a 

•»ffi<D»Bfa^iz«ffli-r*-iA<-e#. tnta 
■»3b^&»3Eo)iBia<D»**ia5-t^Rrttt«:y, » 

[MtDl*«HM] 

[a i ] *«ewizfflL^*-tr>^^^-f T-s^r. 

[0 2] *^lz|?H>£7>^>x:7^v-£^ 
"To 

[S3] *^lcffl^-6i/-^x>x?7>f7-(D- 

[H4] T4», W^ftlOTv^ 
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[01 ] 

G1u-Val-Ilfe-.1et-Thr-V«1-teu- Hi>-Ala-61y-fily-Lys-Phe-top 
GAA GTT ATT ATE ACT El 7 TTA I 
GA6 6TC ATC ACC €TC TTG ] 
STA ATA ACA GTA CTT 
GTS AGS GTS CTC 

CTA 
CTG 


AT GCT G6T GET AAA TTT 6J I 

ecc ggc eoc a as ttc gj c 


GCA EGA GGA 
jgCg 656 SSj 


[i2] 

H>t-Thr-Atp-Al^-Asp-Val-A5P-Gly-Sgr-Hia-I1e-flrt3-7hr-LgU 


EtG ACT GAT Of GAT GTT GAT GG r TCT CAT An CGT ACT TTA 


ACC GAC GCC GAC GTC GAC 56 
ACA GCA GTA 
ACS GCG GT6 


7f 


TCC CAC ATC CGC ACC TTG 
vfifr TCA ATA CGA ACA CTT 
TO OQG ACS CTC 

P03£AGT AGA CTA 

AGC AGG CTG 


[S3] 


-tr > X 7 5 << T - 

>PCR7*?'f T 
iacjl 


^rut ✓ v n * — 

C£>-1: 5 ' -gaagtcatcatgacc?CTttct g^(tc) qc (acrtc) qatacrtc} qxr(aqtc) < 
(aq) tt(tc)qa -3' = 41mer ^ { ) : Mix 

) - K # W 
C%>-sli 5 ' -gaagtcatcatgaccgttct;g^-3 » = 23roer 


7 >X^5-T -e — 


G£>-R2 ; 5 1 -agcagggtacggal 
(acr) tc(agtc)gtcat 

Gfc>-sR2: 5'-< 


t^t^cgag £5(acr) tc (agtc)ac fag) tc (ague) qc 
.-3' = 44r^ { 

J 

3 ' = 23mer 



ttm¥7 - 2 1 3 2 9 9 


[S4] 

CIP8 1.08 1 : ACAGTIAT7^GGTTl<lftGGTGGTTTACACCGOT 

ATCC31012 1 : C A. .A. .G G.G T T. .6. .C. 

ATCC3330B 1 : .T. .CC T. .C. . .C.G. .TG.T G. .A. . G. .C. .T* .CT.G. 

T4 1 :CT. .C A. .A. .G TA. .G T T. .G. -C- 

** **** ** ** ** *** * * * ******** ** ** ** ** ** * * 

ATCC31012 61 : -T.AA G G.C CA G- . .A.C OGCG. 

ATCC33308 61 : -C. .C. .GC G CC. . .CA GA.C A. .G G. 

T4 61 : .T.AA G G.C CA G. . .A.C OGCG. 

* * ** ****** *** ********* ** + ***** ** ***** * 

C IP8 1.08 121: ACGGCGATC CGCAATATC CATTACGTGTGATTGGTGAAACGGATAAGAGTGCTACAACGG 

ATCC31012 121 : -T. .T A T. . .AAA. .TG.G T CATCG. - A C. 

ATCC33308 121 : .T. .G GC. .AAA. . .G.C G. .ATC. .CC. CG T. .T. 

T4 121 : .T. .T A T. - .AAA. .TG.G T CATCG. .A C. 

* ** ***** ** ***** ** ** * ***** ** ** ** ** ** * 

CIP81 .08 1 81 rTACGCTTTTGGCC^GTGAATTAACATTTACTCAAA 

ATCC31012 181 : .T. ,T. .C G G. .C GC G C.GT. .T. .T. .CT.G. 

ATCC33308 181 : T. .C GGGAT. .T GC. .G. .T T. . T. . T G. 

T4 181: .T. -T. . C G GG- .C GC G C.GT. . T. . T. .CT.G. 

* ** ** ***** **** ** **** ** ** ***** * ****** * * 

CIP8 1 .03 241! CAOGCCGTTTACCTGAGCTTTCA^ 

ATCC31012 241 : .T. .T A. A. .A T G. -T. .T. .T C. .AC.G. .T 

ATCC33308 241 : G. .T. .TC T. .A TAAA. .A. .CC.G. .T 

T4 241 : *T. ,T A. A. .A T G. .T. .T. .T C. .AC.G. ,T 

* ** ****** * ** ** ** ** * ** ** ** ** ** ** * ** **** 

CIP81 . 08 301 : AACOTATrAACCriH^CATGTTTTTGA 


ATCC31012 










ATCC33308 










T4 











IT*** * *** * * *** * * ** ***** ** * ** **** 

*l±±X<DlfeX— StLfcig*^m^ 0 CW8hOBm^<Om\tt. C3PBL08TtHaote«» 
<Dfr&7j%lsti 0 CIP81-08T (ATCC23055T) Acinetobacter caJcoacetictis <D type strain 
CIP, Collection de rinstitut Pasteur 
ATCC, American Type Culture Collection 


